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[571] ~ ABSTRACT

A hoist for lifting and weighing a disabled person com-
prises a chassis supporting an upstanding column from
which a lifting arm projects. The arm can be raised and
lowered by means of elevating mechanism associated
with the column, and a patient to be lifted, transported
and/or weighed can be supported by a patient support
member fitted at the end of the arm remote from the
column. Weighing theans fitted at the top of the col-
umn are responsive during weighing to the weight of
the arm, including the supported load, at the column.

10 Claims, 3 Drawing Figures
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INVALID HOISTS
BACKGROUND OF THE INVENTION

This invention relates to means for lifting patients 5
and disabled pcrsons. genemlly and of the general class
commonly referred to as “invalid hoists”, and cspe-
cially to means for weighing patients while sUpported In
“an invalid hoist. It is of particular, but by no means
exclusive, application to hoists for use in hospitals and 10
institutions. for weighing infirm and disabled patients,
thereby relieving nursing staff of the cffort normally
involved in manhandling patients on to and off conven-’
tional weighing machines.

SUMMARY OF THE lNVENTION

The invention has for an object to prowde means for
lfting and weighing a disabled person, comprising an
upstanding column, a lifting arm projecting from the
column, elevating mechanism associated with the col- 20
umn and opcrative to raise and lower the arm, and
weighing means which are responsive to the weight of
the arm and any load supported therefrom. The sup-
ported load, in use, will comprise the patient and a
patient support member, such as:a seat or. sling,‘ at- 25
tached to the arm and by whlch the pdtlent IS sup-
ported. |

The column is preferdbly dlsposed generally verti-
cally with the weighing means mounted or mountable
on the column; however, the weighing means may al- 30
ternatively be mounted or mountable on the arm itself
for direct or indirect operdtwe welghlng connectlon
with the column. SN

The weighing means may be dlrectly responsive to
the stress or strain in an element of the elevating mech- 35
anism which stress or strain is directly related to the
total arm and load weight at the column, for example
the tension 1n a lifting chain of the mechanism. Alterna-
tively, the weighing means may be arranged to take the
weight of the arm and load directly with the elevating 40
mechanism relieved of that weight, in which case it may
be a spring balance mechanism attached or attachable
to the top of the column with a sling or strap of variable
effective length by which the arm is supported during
the weighing operation, the strap preferably being 45
wound up on a self-reeling inertia-locking reel device.
The sling or strap can then perform a double function,
normally acting as a safety strap to check fall of the arm
in the cvent of any failure of the elevating mechanism,
and the weighing means may be designed as an attach- 50
ment for an existing invalid hoist. Inertia-locking reels,
as such, arc well known and are commonly used, for
cxample, with motor car safety straps and harnesses.

Thus, according to another object, the invention
provides a weighing attachment for fitting to the col- 55
umn of an cxisting invalid hoist, the attachment includ-
ing means for coupling directly or indirectly to the arm
of the hoist in such manner as to support the total
weight of the arm and supported load through the

135

weighing attachment instead of by the normal elevating 60

mechanism associated with the column.
It will be appreciated that the invention is of dppllCd-

tion to invalid hoists generally; in particular, to either

static hoists which may, for example, be- mounted - -
alongside a bath or to .mobile hoists hdwng a wheeled 65
chassis. The arm may include a carriage movable

within a tubular column generdlly as in the hoist de-
scnbed in U.S. Pat. No. 3 310 816 in the name Qf_.the

.2‘

dsslgnees of the present dppllCdtmn In that case the

weighing means may cither be responsive to the tension
in the lifting chain connected to the carriage or be a
removable attachment, as described, which fits on to
the top of the column and in use is connected dlrectly

to the arm of the hoist. -

"Other features of the present invention will appear
more fully below from the following detailed descrip-
tion considered in connection with the dccompdnymg
drawings which disclose two embodiments of the inven-
tion. It is to be expressly understood, however, that the
drawings are designed for purposes of illustration only

and not as a definition of the hmits of the invention,
reference for the Iatter purpose bemg had to the ap-

pended CldlmS

BRIEF DESCR]PTION OF THE DRAWINGS

"FIG. 1 is a side view of a hoist with one welghmg
attachment in accordance with the invention;

FIG. 2 is a part-sectional partial view of a mast of the
hoist taken on the line II—II in FIG. 1, with another
welghing attachment in accordance with the invention;
and -
FIG. 3 1s a dlagrammatlc Hlustration of the internal
mechanism of the weighing attachments of FIGS. 1 and

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The drdwmgs iflustrate two modes of dpplymg the
invention to the construction of hoist illustrated in the
aforesaid U.S. Pat. No:. 3,310,816. In-each case only
relevant parts of the hoist are shown, and:the operation
and general construction of the basic hoist is as de-
scribed 1n said prior patent, to which reference should
be made if a more detailed explandtlon than thdt which
follows 1s required. o

~The basic hoist structure comprises a vertical column
or mast 1" mounted on a mobile chassis 2 provided with
four corner castors 3. The column is mounted adjacent -
the rear and centrally of the chassis. The column 1 is of
rectangular box section and houses a carriage 4 which
runs up.and down the column under the control of a
manually operable lifting mechanism with a winding
handle 5. A cantilever arm 6 is attached to the carriage
4 and projects from the column through a longitudinal
slot at the front side thereof. A rigid patient support
member, in the form of a legless chair 7, is detachably
supported at the end of the arm 6 and has a *“*hook-on”
connection. therewith.. ' :

The weighing drmngement of FIG. 1 employs an
attachment for the basic hoist, which attachment com-

- prises a weighing. mechanism 8 of the spring balance

type. with two graduated scales 9 and 10 and pointers
11 and 12. As shown the scales are arranged to be
viewed from either side of the hoist, but it may be

- found preferable to arrange for viewing from the rear

of the hoist. The casing 13 of the weighing mechanism
8 has a bottom mountmg socket 14 Wthh fits the top of

the column 1.

. The weighing scales 9 and 10 in the arrdngement of
FIG. 1 indicate the weight supported by an extendable

- strap 15 hanging down from the mechanism 8 for-

wardly of the column 1, and which, as shown in FIG. 1,
has an end-attachment hOok' 16 hooked below the arm

6. The strap 15 is wound on a self-reeling inertia-lock-

ing reel 17 within the casing 13 of the mechanism 8,
and this allows the effective length of the strap 15 to
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3
vary freely to suit the height of the'arm 6, if the patient
is lowered at a normal rate, but rapid extension of the

4

~.» On fitting of the mechanism 18 the chain 19 1s de-

strap 15 locks the inertia mechdmsm of the reel 17 so

that the strap 15 becomes taut and takes the welght of
the arm: 6, chair.7 and patient. - -
To weigh a patient on the chair 7 the pdtlent 1S low-

5

“tached from its anchorage and is instead attached to a

weighing element 23 which is a link hanging down the

column from the mechanism 18. This link corresponds
to the strap 15 of FIG. 1, and thus at all imes the scales

- and pointers 9,11; 10, 12 provide an indication of chain .

ered:by:turning the handl¢ 5 in the appropriate direc- - -
tion, while_the. strap 15 is subjected to a quick pull by

hand; so that. the rapid strap movement locks:the reel

17. Thus the-weight of the arm 6, chair 7 and patient is -
transferred from the lifting mechanism to the weighing -

mechanism 8, the scales of which indicate the total

10

weight. By a separate welghmg of the arm 6 and chair

7 .the 'weight of the patient can readily be calculdted by
subtraction from the total weight. |

The inertia reel 17 may according to a modlﬁccltlon_,

have manually-operable locking means for use during

‘weighing mstead of relying on activation of.the inertia-

mechanism. Such locking means are not illustrated and
may, for example; comprise 4 locking pin or plunger on
the side of:the reel 17 and which 1s depressed by means

of an cxtemdlly'dccessible actuating member before a

patient 1s weighed.

If desired the weighing scales 9 and. 10 can be Cdll-
abmted directly in terms of patient weight for a known
weight of arm and chair, but it 1s more convenient to
have a umversal scale which allows the chair 7 to be
rcpldced by dnother pdtlent support ‘member such as,
for example, a_suspension sling or stretcher arrange-

ment. For:such purposes a suppressed zero scale 9 may.
be provided, -the pointer 11 being manually. zeroed

1S

~ projection 24 from the fixed stop at 20 when a patient -

20

25

30

during an initial weighing of the arm and patient sup- -

port means:complete but without the patient: In-a sub-
sequent. weighing with.the patient ‘the weight of the
ldtter is:then dircctly indicated. on the scale.

- When not-in use for weighing a patient the stf&p 15 -

may be left hooked beneath the arm. 6, so that the
weighing mechanism. 8: is not loaded durmg normal
movément but, in the event of failure  ofthe lifting
mechanism;: the strap 15 becomes taut and acts as a
safety strap to check the fall of the arm. The construc-
tion -just .described with reference to FIG. 1 has the

advantage that the weighing attachment is structurally

mdependent of the basichoist. Thus it can be removed
whén not: in usé; the same attachment can be used with

35

40

a number of similar hmsts .and it can furthermore be °

purchased sepdmtely and fitted' without any mod:ﬁca—
tlon of the hoist-mechanism bemg required. L

" As’an-alterndtive to the inertia reel and strap de--
50

scribed a simple link, not illustrated and hooked to-the
arm; may be uscd to transfer the weight to the weighing
mechanism. In this case weighing must be ‘effected at a

fixed height and the link unhooked: during normal use

of the hoist, and the safety strap feature is not provided.
. The weighing mechanism 18 of FIG. 2 is similarly an
attachment: which can ‘be fitted to an existing' hoist,
again. fitting' on: the top of the column 1. In this case,

however, it is shiown fitted for rear viewing and is not a -
readily removable attachment, and some internal modi-
60
mechanism cmploys a roller chain 19 whichin the basic
hoist is ‘anchored: to the column 1 at 20 and looped

fication of the hoist mechanism is required. The lifting

bericath an idler pulley 26 on the carriage 4. The chain

19 passes over a driving sprocket 22. which is coupled
to the- operating handle 5. Thus, neglectmg friction’
which: in the construction illustrated is negligible, the

tension in the chain 19 equals half the welght of th(,
carriage 4, arm 6, chair 7 and patient. ~

tension and . hence the total weight inclusive of the

carriage 4 supported. by. the lifting mechanism. The®
-anchor pin of the hoist at 20 is replaced by a fixed stop
‘which cooperates with a pr(\]ectlon 24 .at the bottom -
end of the link 23. This stop limits movement of the
‘link 23 and thllb protects the welghmg mechanism :18

from excessive and shock loads. It will be dpprecmted |
that the link 23 replaces both the: strap 15 dnd the
inertia reel of the FIG. 1 arrangement.

The mounting ‘of the mechanism 18 may include
manually operated lifting means indicated diagrammat-
ically: at 25 which lift the mechanism and raise the

is to be weighed. In this case the projection 24 rests on
the stop at all other times, and the weighing mechanisim
18 unstressed and not subject to shock during normal
use of the hoist.- - - -
As has been mentloned the hoist construction illus-

trated can be manufactured such that friction of the

carriage 4 in the column 1 can be ignored, within the
normally required limits of patient weighing accuracy.
For  extreme accuracy a vibratory device illustrated

diagrammatically at 26’ may be fitted to vibrate ‘the

arm, or alternatively:the column, when a weight read-
ingis. to be taken, the vibration overcoming static fric-
tion or “stiction’’. Such a vibrator may be a clock-work
attachment which, on being wound up, vibrates the
column for a few second with the vibration having a

vertical component to excite the sprung mass and re-
sulting from the rotation of an unbalanced mass.

It will be appreciated that the true weight is theoreti-
cally only indicated when a vertical loading is applied
to the weighing mechanism 8 or 18. Thus weighing
should be carried out on a substantially horizontal floor
surface .although, as the weighing crror is proportional ~
to the cosine of the inclination of the column 1 to the
vertical, a floor slope of less than five degrees will have
reldtwely httle cffect on the weighing accuracy.

- As. the load is cantilevered from the column l., in-
creasmg patient: weight produces a progressive deflec-

tion of the column 1. Should this deflection become

substantial ‘with a particular hoist construction an ap-
propriate non-linear calibration of the weighing scale 9
can be made. However, iin general this deflection will
be less than five degrees and hence can dgdm for nor-
mal purposes be ignored B

The ecmbodiment of FIG. 2 prowdes in pdmcular )

 the facility of very accurate weighing of a patient such

55
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as is essential in'medical procedures such as dialysis. As
the chain tension.is half the total mpported weight at
the column, including that of the arm, a correspond- |
ingly more sensitive’ weighing mcchqum can be used
but, for ecxtreme accuracy, the construction must be
such that the chain tension is. cxactly. half the total
weight. To this cnd the pulley 26 1s demrdbly a chain’
sprocket with an cven pitch; i.e. an even number of
teeth, to cnsure that the ratio of chain tension to sup-
portt,d weight remains constant. This, togcther with the
vibrator 26, cnables precise weighing to be dtheVLd
with a high dt,grc of accuracy.

It will be appreciated that the umstrut.tmn of thL
weighing mechanism itself can tdke any one of many
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forms well known in the weighing machine art. The
construction shown diagrammatically in FIG. 3 1s
merely intended as a typical example of a mechanism
which could suitably be employed, shown as adapted
for use with the weighing arrangement of FIG. 1. In a
more sophisticated device, by way of further cxample,
the weighing means may employ an clectrical strain
gauge with a digital readout.

A vertically slidable rack 30 1s guided 1n spaced bear-
ings 31 and at thc upper end 1s pivotally attached to a
lever 32 providing a weigh-beam. A link 33 1s pivotally

attached at its ends, respectively, to the bottom end of

the rack 30 and to the portion of the 1nertia reel 17
which is normally not coupled to the strap 15. Counter-
loading of the lever 32 1s provided by a compression
spring 34, the lever being mounted on a low-friction
pivot 35 intermediate its ends.

Application of a vertical load to the rack 30 on lock-
ing of the incrtia reel 17 pivots the lever 32 anti-clock-
wise as seen in FIG. 3, where the mechanism 1s viewed
from the opposite side as compared with FIG. 1. This
produces corresponding deflection of the pointers 11
and 12, the scale 9 being calibrated for example in 10
Kgm. main divisions sub-divided into 1 Kgm. divistons
with the scale 10 covering a | Kgm. range sub-divided
into | gm. divisions. The gear transmission between the
rack 30 and the pointers 11 and 12 will now be briefly
described.

The rack teeth 36 drnive a pinion 37 which n tum

drives a smaller pinion 38 to which the pointer 11 1s

attached. The pinion 37 i1s one of a.gear pair 37,39, and
the pinion 39 drives a larger idler pinion 40 which in
turn drives the larger pinion 41 of a gear pair 41,42, the
smaller pinion 42 of which drives a larger pinion 43 to
which the pointer 12 is attached.

A zero-adjust knob 44 at the top of the casing 13 can
be screwed in or out, to vary the positioning of the
weighing spring 34, for the purpose of zero adjustment.
A calibration knob 45 at one side of the casing can be
screwed In or out to move the pivot 35 horizontally
with respect to the lever 32, thereby varying the eftec-
tive leverage between the rack 30 and the spring 34.

The scales and pointers 9,11 and 10,12 are duph-
cated on opposite sides of the casing 13 so that the
mechanism can be viewed from either side of the hoist.
For use in the arrangement of FIG. 2 the strap 135 and

inertia reel 17 are suitably replaced with the link 23 as

decribed, this link being connected to the rack 30 and
positioned to hang down into the column 1 for attach-
ment to the upper end of the chain 19.

The spring 34 may be chosen either to provide a true
zero for the scale 9 or, as previously described, a sup-
pressed zero so that only the patient weight 1s indi-
cated: or the range of zero adjustment provided by the
zero-adjust knob 44 may be sufficient to provide either
of these conditions as desired.

Obviously many changes and modifications may be
made without departing from the spirit of the inven-
tion; and all such changes and modifications are In-
tended to be included within the scope of the appended
claims.’

I claim:
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1. Means for lifting and weighing a disabled person,
comprising an upstanding column, a lifting arm project-
ing from the column, clevating mechanism associated
with the column and operative to raise and lower the
arm, and weighing means mounted on the column and
directly responsive to the stress or strain in an element
of the elevating miechanism, which stress or strain is
directly related to the total arm weight at the column
whereby the weighing means are responsive to the
weight of the arm and any load supported therefrom.

2. Means according to claim 1, wherein a vibratory
device operates to vibrate the arm to overcome Stdtlc
friction when a weight reading is to be taken.

3. Means according to claim 1, wherein the welghing
means is directly responsive to the tension in a lifting
chain of the elevating mechanism and is connected to
one end of the lifting chain.

4. Means according to claim 3, wherein the weighing
means is associated with a lifting device which raises
the weighing means to an operative weighing position,
the lifting device having a lowered inoperative position
in which the weighing means is relieved of the chain
loading which is taken by a fixed stop.

5. Means according to claim 3, wherein the column i1s
tubular and the arm includes a carriage movable within
the column, the lifting chain is looped beneath an 1dler
sprocket on the carriage whereby the chain tension to
which the weighing means are directly responsive 1s
half the weight of the arm and supported load, and the
idler sprocket has an even number of teeth.

6. Means for lifting and weighing a disabled person,
comprising an upstanding column, a lifting arm project-
ing from the column, elevating mechanism associated
with the column and operative to raise and lower the

arm, and weighing means arranged when 1n use to take

the weight of the arm directly with the elevating mech-

anism relieved of that weight so that the weighing
means are responsive to the weight of the arm and any
load supported therefrom.

7. Means according to claim 6, wherein the weighing
means is attached or attachable adjacent the top of the
column and has a sling.or strap, or other tension mem-
ber, by which the arm:is supported during s weighing
operation.

8. Means accordmg to claim 7, wherein the sling or
strap is associated :with: an inertia-locking reel type of
mechanism so as to. be -of variable effective length, to
allow weighing of a person at different heights.

9. Means according to claim 7, wherein the sling or
strap can be hooked underneath the arm, or otherwise
detachably connected to the arm, so as to be readily
detachable when the weighing means is not in use.

10. A weighing attachment for fitting to an invalid
hoist of the type comprising an upstanding generally .
vertical column, a lifting arm projecting from the col-
umn, and an clevating mechanism associated with the
column and operative to raise and lower the arm, which
attachment is adapted for fitting to the column and
includes means for coupling directly or indirectly to the
arm of the hoist in such manner as to support the total
weight of the arm and supported load through the
weighing attachment instead of by the clevating mecha-

nism as in normal use of the hoist.
% = S - % %k
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